S1: XRD patterns of BiVO4 and reduced graphene oxide (rGO).

S2. Plausible reaction and growth mechanisms
The plausible reaction and growth mechanisms for the hydrothermal synthesis of BiVO4/Ag/rGO architectures are given below. First, the hydrolysis of Bi(NO3)3.5H2O occurs to form a soluble BiONO3 species. Meanwhile, vanadate (V2O5) ions are added that react with bismuth, followed by the addition of NH4OH to adjust the pH of the solution. The reaction between vanadate and bismuth occurs depending on the pH to give rise to a pale yellow precipitate constituted of tetragonal BiVO4. Up to pH~3.5, no tetragonal BiVO 4 precipitate is formed, while above pH~4 the precipitation occurs. It is important to note that to achieve the direct hydrothermal growth of BiVO4 on fluorine doped tin oxide (FTO) coated glass substrates, two factors are crucial. The first is that the FTO substrate should be placed in the hydrothermal reactor before the reaction in such a way that the FTO coated side faces in a downward direction and forms an angle of ~45° ( Figure S2 ) with the wall of the Teflon vessel to obtain growth. The second is that it is necessary to ensure that no initial formation of precipitate occurs. If a precipitate is initially formed, no good growth and deposition of material on FTO would take place. However, during the hydrothermal treatment, after gaining sufficient thermal energy, the generated BiVO 4 nuclei aggregate and are converted to the highly crystalline form of monoclinic BiVO4 crystals. Meanwhile, silver produces a soluble silver amine complex (Ag(NH 3 ) 2 + ) upon reaction with ammonia (NH 3 ). 1 The formed Ag(NH 3 ) 2 + complexed ions possess sufficient thermal energy to reach the surface of the BiVO4 sites, wherein they are reduced to Ag nanoparticles by ethanol under high temperature and pressure conditions.
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It is assumed that a simultaneous nucleation of BiVO 4 and Ag could occur, and further growth may take place owing to the most common self-assembly and Ostwald ripening mechanisms.
Similarly, in general a higher monomer (precursor) concentration in solution sustains a one dimensional 1D nanostructures growth, whereas a lower monomer concentration favors a 3D
growth. 3 
